Enteric microflora profiles vary considerably between active inflammatory bowel diseases (IBD) and healthy conditions. Intestinal microflora may partake in the pathogenesis of IBD by one or some ways: specific pathogenic infection induces abnormal intestinal mucosal inflammation; aberrant microflora components trigger the onset of IBD; abnormal host immune response loses normal immune tolerance to luminal components; luminal antigens permeate through the defective mucosal barrier into mucosal lamina propria and induce abnormal inflammatory response. Preliminary studies suggest that administration of probiotics may be benefit for experimental colitis and clinical trials for IBD. Researches have been studying the function of probiotics. Introduction of probiotics can balance the aberrant enteric microflora in IBD patients, and reinforce the various lines of intestinal defence by inhibiting microbial pathogens growth, increasing intestinal epithelial tight junction and permeability, modulating immune response of intestinal epithelia and mucosal immune cells, secreting antimicrobial products, decomposing luminal pathogenic antigens.
T he aetiology of inflammatory bowel diseases (IBD), which consist mainly of two forms as Crohn's disease and ulcerative colitis, is still unknown. However, more and more evidence shows gut microflora plays an important part in initiating and maintaining the mucosal inflammatory response in IBD. 1 2 Microflora in IBD patients becomes aberrant with normal microflora decreased, such as bifidobacterium and lactobacillus, pathogenic or potential harmful bacteria increased. 3 4 Supplement with probiotics may balance the indigenous microflora in IBD patients, and have a therapeutic effect on IBD. 5 6 Probiotics are live microorganisms that have a beneficial effect on health by changing the microbial environment. 7 Probiotic mixture often contains bifidobacteria, lactobacilli, and some non-pathogenic bacteria as Escherichia, enterococci. We reviewed the pathogenic effect of intestinal microflora on the pathogenesis of IBD, and the therapeutic effect of probiotics on the diseases and the possible mechanism (see box 1).
MICROBIAL FACTORS IN THE PATHOGENESIS OF INFLAMMATORY BOWEL DISEASES
The abnormal intestinal immunological function, resulting from an interplay between genetic susceptibility and certain environmental factors, contributes significantly to the inflammatory process of IBD. 8 Because the intestinal lesions in IBD occur mainly in the area with the highest bacteria concentration, it is believed that abnormal interaction between intestinal mucosal immune system and aberrant microflora in intestinal tract results in changed immunological function, and triggers the inflammatory response of IBD. 9 Intestinal microflora may partake in the pathogenesis of IBD by one or more ways depicted below: specific pathogenic infection induces abnormal mucosal inflammation; aberrant enteric microflora components trigger the onset of IBD; abnormal host immune response lose normal immune tolerance to luminal components; luminal antigens permeate through the defective mucosal barrier into mucosal lamina propria and induce abnormal immune response.
Specific pathogenic infection induces abnormal intestinal mucosa inflammation
Crohn's disease and ulcerative colitis occur in the areas of the highest luminal bacterial concentration, and are similar to the defined intestinal infections. Many microbial pathogens have been suggested to cause intestinal infection and induce the disease's flare. 10 Many molecular techniques have been used to detect presence of the microbial pathogens in IBD patients. Sanderson et al 11 used polymerase chain reaction (PCR) to detect 59 region of IS900 DNA of Mycobacterium paratuberculosis genome from intestinal samples of Crohn's disease, ulcerative colitis, and control group. M paratuberculosis was identified in 26 of 40 (65%) Crohn's disease, 1 of 23 (4.3%) ulcerative colitis, and 5 of 40 (12.5%) control tissues. Positive samples of Crohn's disease were from both small intestine and colon, those positive of control tissues were from the colon only. The presence in two thirds of Crohn's disease tissues but in less than 5% of ulcerative colitis tissues was consistent with an aetiological role for M paratuberculosis in Crohn's disease. A large cluster of genetically linked E coli strains, according to another report, associated with chronic or early recurrent Crohn's disease lesions.
Some pathogenic bacteria infections have been linked with the pathogenesis of ulcerative colitis. Ohkusa et al 13 isolated and cultured Fusobacterium varium from UC patients. They found the supernatants from cultures of Fusobacterium varium were cytotoxic. When mice were given enemas containing Fusobacterium varium culture supernatants, murine colitis, which was human ulcerative colitis-like lesions, was seen 24 hours later, which means Fusobacterium varium may be one of the elusive pathogenic factors in ulcerative colitis. Streutker et al 14 detected the ribosomal DNA of members of the Helicobacter spp by PCR in biopsy specimens from patients with and without ulcerative colitis. DNA from five biopsy samples of 33 ulcerative colitis patients were positive compared with 0 of 29 age matched controls. These results show that Helicobacter spp may be involved in some cases of ulcerative colitis.
M paratuberculosis and E coli have been investigated as possible cause of Crohn's disease, and Fusobacterium varium or Helicobacter spp may be an opportunistic pathogen in ulcerative colitis. However, no specific pathogens linked to IBD have been confirmed by blinded, controlled investigation. Treatment directed against specific putative pathogens has no obvious benefit for the diseases, but treatment with corticosteroid does have therapeutic effect on IBD, which implies IBD may be initiated and activated by commensal enteric bacteria and the products as the environmental triggers, other than a specific infectious agent.
Changed enteric microflora components trigger the onset of IBD There are at least 400 bacterial species in enteric microflora, which influence mucosal immune development, structure, function, and the mucosal integrity. 15 Subtle change in enteric bacteria components may have profound implications for mucosal barrier function and immune response.
Enteric microflora profiles vary considerably between active IBD patients and healthy conditions, and the studies comparing enteric bacteria profiles in active and non-active IBD have shown a decrease in bifidobacterium and lactobacillus in patients with active diseases, but normal in patients with remission. 16 Even though no specific pathogen has been identified as the cause of IBD, pathogenic and potential harmful enteric bacteria are seen more frequently in IBD patients than in health. 17 18 The pathogenic bacteria trigger intestine inflammation by secreting enterotoxins that increase epithelial cell permeability, 19 20 producing immunosuppressive proteins that dysregulate the mucosal immune system, and impairing epithelial cell metabolism. Distal intestinal epithelia depend on butyrate as the primary energy source. Hydrogen sulphide and sulphate reducing bacterial counts are increased in patients with ulcerative colitis, 21 block of butyrate metabolism by hydrogen sulphide has detrimental effects on mucosal permeability and healing.
The hypothesis of bacterial influence on the pathogenesis of IBD is strongly supported by the IL10 knockout mouse model. 22 When kept in a germ free environment, IL10 deficient mice had no evidence of colitis or immune system activation. However, when contaminated with a specific pathogen free flora, IL10 knockout mice developed colitis with the time of contamination, and exhibited immune system activation as evidenced by increased expression of CD44 on CD4 + T cells, increased mesenteric lymph node cell numbers, and increased production of immunoglobulin A (IgA), IgG1, and IL12 p40 from colon fragment cultures. The mice were populated with bacterial strains, including Bacteroides vulgatus, known to induce minimal colitis in other rodent models. Enteric bacteria were necessary for the development of spontaneous colitis and immune system activation in IL10 deficient mice.
Aberrant mucosal immune response to normal luminal components IBD may be the result of abnormal host response to luminal antigens, including the resident microflora, bacterial products, toxins, or food antigens. 23 Hyporesponsiveness of lamina propria mononuclear cells exists to enteric flora in normal intestine, but tolerance to microflora is broken in the process of IBD. 24 Landers et al 25 recently analysed serum responses of patients with Crohn's disease to microbial and autoantigens, including antibodies to E coli outer membrane porin C, pseudomonas fluorescens associated sequence I2, antisaccharomyces cerevisiae antibody (ASCA), and perinuclear antineutrophil cytoplasmic antibodies. Eighty five per cent of patients responded to at least one antigen; only 4% responded to all four. Among microbial antigens, 78% patients responded to at least one, and 57% were double positive, but only 26% responded to three. The level of response was stable over time and with change in disease activity. That means that immune responses of Crohn's disease patients selectively lose tolerance to automicrobial and microbial antigens.
Intestinal microflora becomes aberrant in the process of IBD. There is close relation between aberrant microflora and mucosal immune function disorder, abnormal bacterial stimulation may induce mucosal inflammation, and break the delicate balance between proinflammatory molecules and activity of T lymphocytes. 26 Unrestrained activation of the mucosal immune cells against some commensal bacteria seems to be responsible for the characteristic relapsing course of IBD. Wide spectrum antibiotic therapy reduces bacterial load and mitigates intestinal inflammation in human IBD and in animal models. Bacterial wall products can also modify neutrophil tissue destruction mechanisms and might be pivotal for perpetuation of chronic colonic inflammation. Defective mucosal barrier to luminal antigens The normal intestinal epithelium provides a barrier comparatively impermeable to luminal constituents. Mucosal permeability is increased, and mucosal barrier is impaired during the process of intestinal inflammation, including IBD. 28 Impairment of mucosal barrier may result in increased uptake of antigens and proinflammatory molecules including bacterial products and endotoxins into lamina propria, followed by activation of immune cells in lamina propria, secretion of proinflammatory cytokines, products of reactive oxygen metabolites and proteases, and mucosal damage. 29 Madsen et al 30 have discussed the relation between the increased intestinal permeability and the onset of colitis by IL10 gene deficient mice model. At 2 weeks of age, IL10 gene deficient mice in pathogen free condition show an increment in ileal and colonic permeability in the absence of any histological injury. This primary permeability defect is associated with increased mucosal secretion of interferon gamma and tumour necrosis factor a (TNFa). Colonic permeability remains increased as inflammation progresses. However, IL10 gene deficient mice raised under germ free conditions do not show any evidence of intestinal inflammation, with normal intestinal permeability and cytokine levels. These data suggest that the intestinal permeability defect in IL10 gene deficient mice occurs because of a dysregulated immune response to enteric microflora, and this permeability defect exists before the development of mucosal inflammation.
Specific abnormalities in mucosal barrier function in IBD patients may be a primary event or secondary to luminal microbial or other environmental triggers, such as cigarette smoking. The investigation of increased mucosal permeability in clinically healthy relatives of patients with Crohn's disease, suggests a primary underlying defect in intestinal permeability. 31 The abnormal leakiness of the mucosa in IBD patients and their relatives can be amplified by oral administration of non-steroidal anti-inflammatory drugs (NSAID), such as aspirin. 32 As the permeability is increased in most patients with IBD, Permeability measurements in IBD patients may reflect the activity, extent, and distribution of the disease, and allow us to predict the likelihood of recurrence after surgery or medically induced remission.
PROBIOTICS FOR THE TREATMENT OF INFLAMMATORY BOWEL DISEASE AND POSSIBLE MECHANISMS OF ACTION
Enteric microflora becomes aberrant in the process of IBD, with normal microflora decreased, such as bifidobacterium and lactobacillus. 3 4 Favier et al 3 cultured and counted the colonic microflora in faeces from patients with active Crohn's disease. Bifidobacteria numbers were significantly reduced in patients compared with healthy controls, whereas bacteroides and lactobacilli counts remained unchanged. Bacterial enzyme activities, especially b-D-galactosidase, were also decreased in faecal extracts from Crohn's disease patients, correlated with the decrease of bifidobacteria counts. Another investigation 33 had analysed colonic mucosa associated microflora in patients with active and inactive ulcerative colitis. Significant decrease in the number of anaerobic bacteria, anaerobic Gram negatives, and lactobacillus was shown in patients with active ulcerative colitis, whereas no changes were seen in the number of aerobic bacteria and enterobacteriaceae. However, no significant difference in colonic mucosa associated microflora could be shown in patients with inactive ulcerative colitis and healthy conditions.
The luminal microflora in IBD patients lost the antiinflammatory function that exists in normal condition, with a reduction in the number of anaerobic bacteria and lactobacillus. Probiotics administration can help restore microbial homoeostasis in the gut, down-regulate intestinal inflammation, and ameliorate the diseases. 34 A lot of clinical trials have shown that probiotics have beneficial effect on IBD patients. 35 36 A pilot study 35 was conducted to investigate the possible effect of lactobacillus GG in four children with active Crohn's disease. Three patients treated with oral lactobacillus GG showed significant improvement in terms of clinical outcome, and it was possible to taper the dose of corticosteroids. That means lactobacillus GG seems to be effective in improving the clinical status of children with Crohn's disease. Gionchetti et al 36 had evaluated the efficacy of a probiotic preparation VSL#3 in maintenance of chronic pouchitis remission compared with placebo. VSL#3 containins 5610 11 per gram of viable lyophilised bacteria of four strains of lactobacilli, three strains of bifidobacteria, and one strain of streptococcus salivarius subsp thermophilus. Forty patients in clinical and endoscopic remission were randomised to receive either VSL#3, 6 g/day, or an identical placebo for nine months. Three patients (15%) in the VSL#3 group had relapses within the nine month follow up period, compared with 20 (100%) in the placebo group. Faecal concentration of lactobacilli, bifidobacteria, and S thermophilus increased significantly from baseline levels only in the VSL#3 treated group. These results suggested that oral administration of probiotic preparation was effective in preventing flare ups of chronic pouchitis.
Probiotics have beneficial effect on IBD, with the main related mechanisms including: inhibiting microbial pathogens growth, increasing epithelial tight junction and permeability, modulating immune response of intestinal epithelia and mucosal immune cells, secreting antimicrobial products, decomposing luminal pathogenic antigens.
Inhibiting microbial pathogens growth
Probiotics compete with microbial pathogens for the limited number receptors present on the surface of epithelia, and inhibit epithelium attachment and invasion by enterotoxigenic and enteropathogenic bacteria. 34 37 If probiotic strains bound to the surface receptors or mucus of epithelia, they can inhibit successfully adhesion and cell invasion to epithelia by a large variety of diarrhoeagenic bacteria, such as E coli, Yersinia pseudotuberculosis, and Salmonella typhimurium. Probiotics have been shown to colonise the gut during therapy and ferment dietary fibre. Short chain fatty acids and other acids products produced by the enteric bacterial fermentation of indigestive dietary fibre, can induce specific pH and other chemical changes in the lumen, 38 39 these effect may directly inhibit the growth of pathogens. Short chain fatty acids are the main energy source of intestinal epithelia, and have anti-inflammatory properties. 40 41 Metabolic effects of microflora include nutrient, vitamin products, and detoxification of some dietary pathogens. The fermentation can be intensified by oral administration of probiotic preparation.
Probiotic agents can modulate intestinal mucins expression and inhibit adherence of attaching and effacing pathogenic organisms to intestinal epithelia. Mack et al Increasing epithelial tight junction and modifying intestinal permeability Probiotics can stabilise the intestinal barrier and epithelial tight junction. A preliminary report has shown lactobacillus GG modulates the antigen specific immune response induced by cows' milk in suckling rats, counteracts increased Bai, Ouyang www.postgradmedj.com group.bmj.com on February 23, 2013 -Published by pmj.bmj.com Downloaded from permeability disorder, and stabilises the mucosal barrier. 43 The benefit effect of probiotics on modifying intestinal permeability was shown by other experiments. 44 45 Rats were instilled in an exteriorised colonic segment with 4% acetic acid to induce colitis, the colitis in four days after acetic acid administration was featured with a threefold increase in myeloperoxidase activity, and a sixfold increase of mucosal permeability in the colonic tissue. Intracolonic administration of L reuteri R2LC immediately after acetic acid instillation, downregulated the morphological score, MPO activity, mucosal permeability, and prevented the development of colitis. 44 Madsen et al 45 have also reported administration of lactobacillus can prevent colitis of IL10 gene deficient mice. At 2 weeks of age, IL10 gene deficient mice in pathogen free conditions showed no colonic injury but did display abnormal colonic bacterial colonisation with increased colonic mucosal aerobic adherent and translocated bacteria, in conjunction with reduced Lactobacillus spp levels. In association with the abnormal colonic bacterial colonisation, colitis developed by 4 weeks of age. If the mice were treated by rectal delivery of L reuteri daily, restoring Lactobacillus spp to normal levels reduced the levels of colonic mucosal adherent and translocated bacteria, and attenuated the development of the colitis.
Apoptosis of intestinal epithelia can be induced by a lot of proinflammatory cytokines such as TNFa, IL1b, and interferon gamma during the process of intestinal inflammation. 46 Probiotics can counteract the apoptosis disorder of intestinal epithelia. Yan et al 47 studied the effect of Lactobacillus rhamnosus GG on preventing cytokine induced apoptosis in two different intestinal epithelial cell models. Culture of LGG with either mouse or human colon cells activated the antiapoptotic Akt/protein kinase B. This model probiotics also inhibited activation of the pro-apoptotic p38/mitogen activated protein kinase induced by TNFa, IL1b, and interferon gamma. Furthermore, products from LGG culture supernatant showed concentration dependent activation of Akt and inhibition of cytokine induced apoptosis. These findings suggested probiotic microorganisms could increase survival of intestinal epithelia in an environment of proapoptotic cytokines and keep intestinal cell homoeostasis.
Modulating immune response of intestinal epithelia and mucosal immune cells
Probiotic treatment can downregulate the expression of proinflammatory cytokines as TNFa, IL1b, and interferon gamma, inducible nitric oxide synthase, and matrix metalloproteinase activity in inflamed mucosa of active IBD or experimental colitis, [48] [49] [50] [51] [52] and the relevant mechanisms are well studied (see box 2).
In inflammatory conditions of IBD, immune cells secrete excessive inflammatory products, such as cytokines chemokines and a lot of active oxides. Overproduction of cytokines affect the biological action of epithelial cells, for instance, TNFa induces epithelial cells secreting IL8, expressing membrane TLR4 excessively.
53
TLR4 provides intestinal epithelia hyperreaction in response to LPS, the product of bacteria wells. IL8 has leucocytes chemotactic and stimulatory properties. The pathogens also lead intestinal epithelia to secrete increased products as IL8 and TNFa. 54 Probiotic strains interact with intestinal epithelia, and attenuate synthesis of inflammatory effector molecules elicited by diverse proinflammatory stimuli. [55] [56] [57] This immunosuppressive effect involves inhibition of the inhibitor kB/nuclear factor kB (IkB/NF-kB) pathway by block of IkB-a degradation, which prevents nuclear translocation of active NF-kB dimmer and subsequent relevant gene expression. 58 59 That means probiotics can be responsible for the unique tolerance of the gastrointestinal mucosa to proinflammatory stimuli.
The intestinal apical di-/tripeptide transporter PepT1, responsible for the uptake of a broad array of small peptides transports bacterial proteoglycan derived muramyl dipeptide (MDP). PepT1 expression in chronic colonic inflammation is increased. 60 In colonic epithelial cells, MDP taken up by hPepT1 activates NF-kB and chemokine production. In this way, PepT1 may play an important part in promoting colonocyte participation in host defence and pathogen clearance through increased uptake of MDP. Probiotic bacteria such as Lactobacillus casei can change the function of intestinal PepT1, as a recent study has shown. 61 Incubation of Caco-2 cells with L casei for 48 hours leads to significant increase in hPEPT1 mediated [ 3 H] Gly-Sar uptake, which means direct contact of probiotics with the Caco-2 apical membrane can increase PepT1 activity. As the data are poor in this area, more studies should be carried out to explore this bacterial/intestinal transporter interaction, and to find out how probiotics participate in host defence and pathogen clearance.
Probiotic strains may modify immune response of the intestinal immune cells. 62 Mucosal specimens from Crohn's disease patients and controls were cultured for 24 hours alone or with probiotic strains as non-pathogenic E coli, L casei DN-114001, L bulgaricus LB10, or L crispatus. Release of TNFa by inflamed Crohn's disease mucosa was significantly reduced by coculture with L casei or L bulgaricus, whereas changes induced by L crispatus or E coli were not significant. Coculture with L casei and L bulgaricus reduced the number of CD4 cells as well as TNFa expression among intraepithelial lymphocytes from Crohn's disease mucosa. None of the bacteria induced changes in non-inflamed mucosa. Probiotics interact with immunocompetent cells using the mucosal interface and modulate locally the production of proinflammatory cytokines.
Toll-like receptors (TLRs) are mediators of pathogen recognition in innate immune system. 63 Such recognition results in the initiation of an inflammatory immune response and subsequent instruction of the adaptive immune system, both of which are designed to rid the host of the invading pathogen. Probiotics can modify mucosal immune function via TLRs signalling. Preliminary data from experimental colitis show that TLR9 signalling is essential in mediating the anti-inflammatory effect of probiotics. 64 Intragastric or subcutaneous administration of probiotics and E coli DNA ameliorates the severity of DSS induced colitis in TLR2 and TLR4 deficient mice, whereas methylated probiotic DNA, calf thymus DNA, and DNase treated probiotics have no effect on TLR9 deficient mice. The protective effect of probiotics is , and retinoblastoma protein expression contributing to the reduction of T cell proliferation, and regulate the decreased expression of IL2, TNFa, and interferon gamma but increased IL10 production in PBT. The inhibition of PBT proliferation by E coli Nissle 1917 conditioned medium is TLR2 dependent, shown by using toll-like receptor 2 (TLR-2) knockout mice. E coli Nissle 1917 may downregulate the expansion of newly recruited T cells into the mucosa and limit intestinal inflammation by TLR2 signalling.
Probioics can modulate the inflammatory response in inflamed mucosa of IBD patients through peroxisome proliferator activated receptor (PPAR) c pathway. PPARc has been proposed as a key inhibitor of colitis through attenuation of NF-kB activity. 66 However, PPARc expression is impaired in patients with ulcerative colitis, 67 compared with normal controls. Bacteroides thetaiotaomicron, as recently investigated, increase NF-kB subunit RelA exporting from nuclear through PPARc dependent anti-inflammatory mechanism. 68 PPARc in complex with nuclear RelA undergoes nucleocytoplasmic redistribution in response to B thetaiotaomicron, which shows a clue for therapeutic drug design and treatment of IBD.
Secreting antimicrobial products
The normal intestinal microflora participates in the barrier effect by developing antimicrobial activity against enterovirulent bacteria, and the antimicrobial activity is related to bacteriocin produced by normal microflora. Vero cytotoxin produced by E coli O157:H7 is associated with haemorrhagic colitis and haemolytic uraemic syndrome in humans. One recent study 69 had shown some substance in the culture supernatant of Bifidobacterium longum HY8001 could neutralise the virulence of Vero cytotoxin successfully. Control mice were inoculated intragastrically with E coli O157:H7, B longum HY8001 culture supernatant were inoculated intragastrically to mice simultaneously for challenge with E coli O157:H7. TNFa and IL1 levels in sera were decreased in mice treated with B longum culture supernatant compared with those control mice. The concomitant experiment in vitro showed the culture supernatant of B longum primarily bound vero cytotoxin to interfere attachment and invasion of E coli to epithelia. These results suggest that soluble substance in B longum HY8001 culture supernatant may have inhibitory activity on the virulence of E coli.
Same reports had discussed the antimicrobial activity of bacteriocin produced by probiotics. 70 71 Inhibition of Salmonella typhimurium SL1334 for cell association and cell invasion was investigated using Caco-2 cells in a study in vitro. 70 Two strains of bifidobacterium (CA1 and F9) expressed antagonistic activity against pathogens in vitro, inhibited cell entry, and killed intracellular S typhimurium SL1344 in Caco-2 cells. The antibacterial component produced by CA1 and F9 was found to be a lipophilic molecule with a molecular weight less than 3500 Da. Other data 71 showed a small heat stable bacteriocin, ABP-118, which was a Class IIb two peptide bacteriocin composed of Abp118a, and produced by L salivarius UCC118. Heterologous expression of ABP-118 was achieved, as the study showed, in Lactobacillus plantarum, L lactis, and Bacillus cereus.
Probiotics can also stimulate the intestinal innate defence through the upregulation of defensins. Crohn's disease is characterised by an impaired induction of human b defensins 2 and 3, a decrease or lack of mucosal peptide antibiotics may play a central part in the aetiopathogenesis of Crohn's disease. 72 E coli strain Nissle 1917 and a variety of other probiotics can induce the expression of the antimicrobial peptide human b-defensin-2 (hBD-2) in Caco-2 intestinal epithelial cells in a time and dose dependent manner, which mechanism is related to NF-kB and AP-1 activation in Caco-2 for induction of hBD-2. 73 The induction of hBD-2 may contribute to an increased mucosal barrier to the luminal bacteria.
Decomposing luminal pathogenic antigens
Intestinal inflammation resulting in disruption of mucosal barrier function has been proposed as a cause of increased incidence of allergic diseases. 74 75 Dietary antigens may trigger aberrant immune response in mucosa and flare the onset of colitis. 76 Some studies have shown that probiotics can decompose luminal pathogenic antigens, and induce hyporesponsiveness of mucosal immune system to dietary antigens. Peripheral blood mononuclear cells from young atopic patients secrete high level of the IL4 and interferon gamma production in response to the stimulation of anti-CD3 antibody and bovine casein simultaneously. If peripheral blood mononuclear cells are stimulated by bovine casein degraded by enzymes of Lactobacillus GG, Lactobacillus GGdegraded casein down regulated the IL4 production, with no effect on interferon gamma. The result shows that intestinal bacteria may modify immunomodulatory properties of native food proteins and provide protection from potentially harmful dietary antigens at a young age. 77 Another report shows that administration of yoghurt supplemented with probiotics including different species and strains of lactic acid bacteria, can increase mucosal and systemic IgA responses in mice to the cholera toxin immunogen. 78 Probiotics can alleviate milk hypersensitivity in hypersensitive subjects, different from that in healthy subjects. 79 In the double blind, crossover study, challenges with milk in milk hypersensitive and healthy adults with or without Lactobacillus GG were performed, and milk challenge induced immunoinflammatory response was measured by the expression of phagocytosis receptors before and after the challenge. In milk hypersensitive subjects, milk challenge increased significantly the expression of phagocytosis receptors in monocytes. Milk with Lactobacillus GG prevented the increase of the receptor expression. In healthy subjects, milk challenge did not influence receptor expression while milk with Lactobacillus GG increased significantly the expression of phagocytosis receptors in neutrophils. That means probiotic bacteria can modulate the non-specific immune response differently in healthy and hypersensitive subjects, as an immunostimulatory effect in healthy subjects, and a down-regulation of immunoinflammatory response in milk hypersensitive subjects.
CONCLUSIONS
Enteric microflora become aberrant in IBD patients, with a decrease in bifidobacterium and lactobacillus, and a significant increase in pathogenic and potential harmful enterobacteria. The aberrant microflora may partake in the pathogenesis of IBD. Preliminary studies suggest that oral administration of probiotics may be effective in treating intestinal inflammation in animal colitis and clinical trials. Probiotic mixture often contains bifidobacteria, lactobacilli, and some non-pathogenic bacteria as escherichia and enterococci. The effect of probiotic administration is often different in each clinical trials as probiotic use differs in those respects: the dose used, the frequency and duration of use, and the use of concomitant treatment with other drugs as corticosteroids and antiobiotics. More controlled trials are needed to search the best efficient use of probiotics for treating the diseases.
Recent researches are enlarging the insight into the composition and function of probiotics. Oral introduction of probiotics can normalise of the properties of aberrant indigenous microflora and reinforce the various lines of intestinal defence. However, different probiotic bacteria may be distinct in immunological effects, and have special properties when normalising in the inflamed mucosal of IBD patients or in the healthy. In the respect, the properties of different probiotics strains might be intensively explored to determine and screen the optimal probiotics strains and proper ingredients for therapeutic intervention of IBD in the future.
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